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摘要:利用超高真空化学气相淀积( UHV/ CVD)系统,在不同的温度、环境氛围及脱 O过程参与等条件下对全
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Abstract: 2D period patterned Si substrate is annealed in ultra high vacuum chemical vapor deposition
(UHV/ CVD) under variational conditions including different temperature, environment, thermal decom
posit ion of native silicon oxide. T he morphology properties of annealed patterned substrate are obtained
by atomic force microscopy( AFM) . T he effect of annealing parameters on shape transformation of Si
pat terned substrate is studied. The results indicate that the Si atoms can diffuse freely on substrate sur
face in vacuum and the diffusion is enhanced during thermal decomposit ion of native oxide. The diffusion
velocity is affected by temperature. These effects result in the decrease of the depth of pattern and gradi
ent of side wall. In addition, ordered nanometer Si islands are formed on themesa of patterned substrate.


























采用 n型 Si( 100)衬底,通过光刻在表面上获得二维周期
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#H 2O= 1 #20)中漂 2 min,将表面的自然氧化层腐蚀掉再进
行退火。样品A、B和D置于 UHV/CVD系统中进行退火,系





Tab. 1 Annealing conditions on patterned substrate
Patterned
sub st rate







A preserving vacuum 820 20
B preserving vacuum 780 20
C preserving N 2 820 20
D etched by HF vacuum 780 20
3 样品表征与讨论
图 1为样品的AFM 测试结果。从图可得,退火前衬底表
面具有坑状的周期图形,其直径为 1. 2 m,深度为 110~ 120
nm。样品A、B经过真空高温脱 O之后表面形貌发生很明显
的变化,凹坑趋向变浅,并在台面上形成环形有序的 Si岛,其






表面自然氧化层被 HF溶液腐蚀后, H 原子吸附在 Si表面上,





图 1 图形衬底 AFM一维图像
Fig. 1 AFM 1 D images of patterned substrate
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样品 D的结果表明,脱 O过程在图形衬底的表面形貌变
化中发挥一定的作用。关于脱 O过程的进行,大部分是通过
原位的扫描隧道显微镜( STM)来观测[9~ 11]。脱 O时, Si衬底
表面发生的反应主要为[12]
Si+ SiO2 %2SiO & ( 1)





















晶格缺陷也是 Si岛的成核中心[ 17]。关于 Si岛的成因还需进
一步探究。
图 2 退火前图形衬底对应的AFM二维图像 ( 3 m∃ 3 m)
Fig.2 AFM 2 D images of patterned substrate




为 120 nm;通过 780 真空脱 O的样品 B的图形深度减为 50
nm左右;样品A在更高温度即 820 下真空脱O后图形深度
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